SUPPLEMENTARY INFORMATION FOR
THREE-WHEEL VEHICLES

Michigan requires a separate license endorsement to operate a three-wheel
vehicle. Riders must pass both a written and a skills test. The purpose of this
supplement is to help prepare riders to complete the written exam for a three-
wheel vehicle license or endorsement. This information is provided in addition
to that offered in the first part of this Motorcycle Operator Manual, so when
preparing to take the written test, begin by reading the information on two-
wheel motorcycles thoroughly. It provides information on safe operation of
your vehicle in traffic. This supplement contains information specific to the
safe operation of a three-wheel vehicle, including both three-track vehicles and

motorcycles with sidecars.

KNOW YOUR VEHICLE

Due to the many three-wheel
vehicle designs available on the
market today, standards suitable for
testing may vary. However, vehicles
should conform to standards
determined by Michigan. In
general, three-wheel vehicles will
have the following specifications:

1. Three wheels leaving two or
three separate tracks during
straight line operation.

2. Motorcycle-based conversion
or design with:

* Handlebar steering

* Motorcycle-type controls
arranged with the standard
layout. Convenience
alterations such as a single
brake pedal or lever control,
automatic clutch, or automatic
transmission are allowed.

» Saddle seating

— Seating in which the
rider/passenger straddles
the vehicle.

— If designed for a
passenger, the passenger
must be seated behind the
operator (or in a separate
passenger compartment in

the case of a motorcycle
with sidecar).

3. Turning diameter of the
vehicle at its widest point must
be less than 40 feet.

4. The vehicle meets all
applicable federal on-road
vehicle standards.

The following vehicles are not
included in this definition, and
therefore testing requirements may not
be applicable. Refer to the Michigan
Department of State for exact
regulations regarding testing for:

e Automotive hybrids or
automotive conversions

¢ Vehicles with automotive
controls or seating

¢ Vehicles with front or rear
mounted engines (engines
must be mounted mid-frame
below the rider to be
considered motorcycle-based)

¢ Vehicles with enclosed or
semi-enclosed riding
compartments

e Motorcycles or scooters with
two close-set wheels in front
(contact patches less than 18.1
inches apart) that lean and
maneuver like standard, single-
track, two-wheel motorcycles
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or
* Vehicles with any other
departure from the above
standards.

THREE-WHEEL VEHICLE
DESIGNS

As shown below in the figure,
vehicle designs vary among
manufacturers. Unlike traditional
motorcycles, which are considered
single-track vehicles, three-wheel
vehicles could be either dual or
triple track design. Dual-track
vehicles are motorcycles with
sidecars, while triple track vehicles
can be configured either with dual
front wheels or dual rear wheels.

MOTORCYCLE AND THREE-
WHEEL VEHICLE DESIGNS
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THE RiGHT VEHICLE FOR YOU

Make sure your three-wheel
vehicle or sidecar-equipped
motorcycle is right for you. You
should be able to comfortably reach
and operate all of the controls, and be
able to complete full vehicle turns

using the handlebars without
excessive upper body movements that
could jeopardize stability and control.

BORROWING AND LENDING

Borrowers and lenders, beware.

Crashes are fairly common
among beginning operators,
especially in the first months of
riding. Operating an unfamiliar
vehicle adds to the problem. If you
borrow a three-wheel vehicle or
motorcycle with sidecar, get familiar
with it in a controlled area. If you
lend your three-wheel vehicle or
motorcycle with sidecar to friends,
make sure they are licensed and
know how to ride before you allow
them to operate in traffic. Such
vehicles operate very differently
than two-wheel motorcycles.

No matter how experienced you
may be, be extra careful on any
vehicle that is unfamiliar or new to
you.

GET FAMILIAR WITH VEHICLE
CONTROLS

Be sure you are familiar with
the controls of the three-wheel
vehicle or motorcycle with a sidecar
before attempting to operate it on
any highway, since some vehicle
controls may differ from those found
on other three-wheel vehicles or
motorcycles. This is especially
important if you are riding on a
borrowed vehicle. Before beginning
the ride:

e Make all the checks you
would on your own vehicle.

e Familiarize yourself with all
controls, such as the turn
signals, horn, headlight
switch, fuel control valve, and
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cut-off switch. Locate and
operate these items without
having to search for them.

e Operate all the controls
before you start riding. Know
the gearshift pattern and
operate the throttle, clutch
and brakes a few times.
Controls react differently on
different vehicles, and exact
locations of controls may
vary slightly. Additionally,
some motorcycle conversions
may be equipped with a
single brake pedal or lever
control, automatic clutch, or
automatic transmission.

* As you begin to ride, start
out slowly and carefully and
be aware of your
surroundings. Accelerate
gently, take turns a little
more slowly, and leave extra
room for stopping.

BASIC VEHICLE
CONTROL

STEERING AND TIP

Three-wheel vehicles handle
differently than motorcycles. With
three wheels on the ground, they are
naturally more stable than a
motorcycle. They also steer
differently. Because conventional
three-wheel vehicles cannot lean, they
cannot countersteer. Instead, the front
wheel is pointed in the direction the
rider wants the vehicle to go.

Under some conditions during
the operation of a three-wheel
vehicle, it is possible to have only
two wheels in contact with the road
surface. This could occur during
turning or tight maneuvers whenever

TIP-OVER LINES

------ -Tipover Lines

enough weight is transferred outside
of what are called tip-over lines.

The figure shows the tip-over lines
on three-wheel vehicles. Because of
this tendency, careful load and
passenger positioning inside the tip-
over lines will help maintain
maximum stability of the vehicle.

Bobpy PoOSITION

As with any motor vehicle,
operator position is important for
control and for reducing or
preventing fatigue. The operator
should be able to reach both
handgrips comfortably, since more
handlebar movement is necessary
than when riding a motorcycle.
While it is not necessary for the
rider of a three-wheel vehicle to
move drastically during operation,
shifting weight in the direction of
the turn can improve control.

BRAKING

On a motorcycle with a sidecar,
during braking in a sharp turn, the
sidecar wheel may lift off the
ground. Motorcycle and sidecar
tires have limited traction or grip on
the road surface and traction is
greater when the vehicle is rolling,
not skidding or slipping. During
turning, some of the available tire
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traction is used for cornering, so less
is available for stopping. Thus, a
skid can occur if you brake too hard.

TURNING

The tendency of the rear, inside
wheel to lift during turning is greater
with increased vehicle speed and
tighter curve radii. During a turn,
inertia causes the center of gravity
of the vehicle to shift sideways, and
outward toward the tip-over line.
The reduced weight over the
opposite side wheel can cause it to
lift slightly.

Because the weight of a three-
track vehicle is distributed almost
equally between the two front or two
rear wheels, these vehicles handle the
same in left- and right-hand turns.

When turning a three-track vehicle:

* Approach a turn at speed with
your head up, and look through
the turn.

¢ Concentrate on pointing the
front wheel/wheels in the
direction you want the vehicle to
go.

e Roll off the throttle before
entering the turn.

e Apply the brakes enough to
slow the vehicle to a speed at
which you can ride safely
through the turn, then release the
brakes before the turn.

¢ Slightly lean your upper body in
the direction you intend to turn.

e Steer the front wheel/wheels
toward the turn.

* Roll on the throttle to pull the
vehicle through the turn.

Because the center of gravity of a
motorcycle with sidecar is close to the
motorcycle itself, the behavior of the
vehicle when turning right and when

turning left are quite different.

During a right turn, a slight
sideways movement of the center of
gravity creates a greater tendency for
the sidecar wheel to lift. The lift will
be greater if the sidecar is empty or
lightly loaded.

When turning right on a motorcycle
with sidecar:

* Anticipate the degree of turn
required.

* Reduce speed before entering
the curve by downshifting or
braking.

e Slightly lean your upper body in
the direction you intend to turn.

* Maintain speed as you enter the
curve.

e Accelerate gradually as you exit
the curve.

During a left hand turn, the
sidecar acts as a stabilizer, so the
sidecar wheel stays on the ground.
However, if the turn is taken too
sharply or at too high a rate of speed,
there is a tendency for the motorcycle
rear suspension to extend, and this
may cause the rear wheel of the
motorcycle to lift off the ground.

When turning left on a motorcycle
with sidecar:
* Reduce speed prior to entering
the turn.
e Apply more pressure on the rear
brake than on the front.

HiLLs

When riding uphill on a three-
wheel vehicle or motorcycle with a
sidecar, some weight will shift to the
rear, causing the front of the vehicle to
become lighter. This weight shift
reduces the traction on the front
tire/tires for steering and tire grip.
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When riding downhill, gravity
increases the amount of braking force
required to slow or stop the vehicle. It
is important, therefore, to begin
slowing earlier for cornering and
stopping.

LANE POSITION

The track of the dual wheels of a
three-wheel vehicle or motorcycle with
a sidecar is almost the same width as
some automobiles. Unlike a
motorcycle, you are limited, therefore,
in lane positioning. Keep toward the
center of the lane to be sure the track
of the dual wheels does not cross the
painted lines into opposing traffic.
Riding too far to the right could cause
loss of traction if the tire leaves the
pavement.

Lane positioning when riding in
groups is also an important
consideration. You will not be able to
use a staggered formation, such as you
would when riding motorcycles. Ride
single file and always maintain a safe
margin, two seconds minimum,
between vehicles.

PARKING AT THE ROADSIDE

Because of the limitations on
mobility and vehicle length, it is not
practical to park your vehicle at a 90-
degree angle with your rear wheel
touching the curb, as you would with a
motorcycle. Position your vehicle in a
parking space so you are parked
parallel to the curb and set the parking
brake. Some three-wheel vehicles
have reverse, so you can more easily
maneuver into a parking space
designed for an automobile. Parking
parallel to the curb will facilitate
pulling away from the curb and
entering the lanes of traffic.

ACCELERATION AND
DECELERATION

A three-wheel vehicle with two
drive wheels tends to be much more
stable during acceleration and braking
than a motorcycle with a sidecar.
Attaching a sidecar to your motorcycle
adds a non-powered, off-centered mass
of weight. So, during acceleration, the
sidecar will feel as though it is lagging
behind you, causing the vehicle to feel
as though it is being steered to the
right. During deceleration or braking,
the momentum of the sidecar
continues to carry it forward, giving
the feeling that the sidecar is trying to
pass you, making the vehicle feel as
though it is being steered left.

e  On acceleration, compensate
for the tendency to swerve by
steering slightly in the opposite
direction from the sidecar.

*  On deceleration, compensate
for the tendency to swerve by
steering slightly in the direction
of the sidecar. You can also pull
in the clutch when braking.

SWERVING

A quick stop may not always be
sufficient to avoid an obstacle in your
path, even if you properly apply both
brakes. Sometimes the only way to
avoid a collision is to swerve. A
swerve is any sudden change of
direction. It can be two quick turns or
a rapid shift to the side when
maneuvering the vehicle. Often, there
is not much time to adjust your body
position.

A three-wheel vehicle or
motorcycle with sidecar is not as
maneuverable as a motorcycle, so
plan well ahead to avoid the need
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for any sudden turns or swerving. If
braking is required, brake either
before or after the swerve, never
while swerving.

CORNERING AND CURVES

The cornering characteristics of a
three-wheel vehicle or motorcycle with
a sidecar differ from those of a
motorcycle. Even with three wheels on
the ground, a sidecar can tip over if it is
being turned too sharply or is going too
fast for a corner. Therefore, it is best to
always slow before entering a corner.

PATH THROUGH A CURVE
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The best path to follow in the
curve may not be the one that follows
the curve of the road. Following the
center of the lane may actually
increase the tip-over forces. Check
opposing traffic carefully, and if safe,
enter the curve toward the outside of
your lane, as shown in the figure. This
increases your line of sight through the
curve and reduces the effective radius
of the curve. As you turn, move toward
the inside of the curve, and as you pass
the center, move to the outside to exit,
always remembering to stay in your
lane.

CARRYING PASSENGERS
AND CARGO

Three-wheel vehicles are designed
to carry passengers and cargo, but

always be sure not to exceed the tire or
vehicle loading capacity. The extra
weight could change the handling
characteristics of the vehicle slightly, so
you must give some thought to where
the loads are positioned.

Many three-track vehicles will
have built-in storage compartments for
cargo, either in front of or behind the
rider. On these vehicles, center the
load and keep it low in the storage
areas so it is positioned within the tip-
over lines and balanced side-to-side. If
a passenger is being carried, the
passenger will sit directly behind the
rider.

On a motorcycle with a sidecar,
the best place for a passenger is in the
sidecar. Never put a single passenger
on the saddle; the added weight on the
tip-over line will increase the instability
of the vehicle. While a second
passenger can be carried on the seat
behind the rider, the heavier passenger
should always be in the sidecar.

The passenger sitting behind the
rider should sit upright at all times. It
is not necessary for the passenger to
lean into curves with the rider.

When carrying loads in a sidecar,
secure the load firmly in place, since if
the load shifts, handling will be
affected. Loads should be distributed
toward the rear of the sidecar to reduce
tipping of the nose of the sidecar in the
event of a sudden left turn.

When loaded, you may find
performance is reduced and that
stopping distances are longer, so allow
a little extra distance. The addition of
a sidecar passenger will greatly
improve stability, and right hand turns
can be made at a slightly higher speed.
Turning left, however, will require
more turning force.

52





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




